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(54) Fastener retainer assembly 

(57) A retainer assembly 1 0 for retaining a fastener 
60 that Includes a shank 63 having e recessed portion 
66 therein is disclosed. The retainer assembly 10 in- 
cludes an Inner wall 15 that is inset from and outer wall 
13 and Is symmetrically positioned about an axis Y-Y 
defining a chamber 20 through the retainer body 1 2. The 
chamber 20 includes opposed entrance 17 and exit 19 
apertures. The inside wall 15 includes a first Inside di- 
ameter D 1 that extends from the entrance aperture 17 
in a direction along the axis Y-Y and narrowing to a sec- 
ond inside diameter D 2 at a slip-over profile 21 , and the 
Inner wail 15 narrowing again to a third Inside diameter 
D 3 at an annular ring 23 that extends to the exit aperture 
19. The fastener 60 is inserted through the entrance ap- 
erture 17 until the shank 63 engages and then 3lips over 
the slip-over profile 21 and through the annular ring 23 
so that the recessed portion 65 of tne shank 63 Is cap- 
tured within the annular ring 23. 
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Description 

[0001] The present invention relates generally to a 
fastener retainer assembly that Is adaptable to a number 
of applications that use fasteners. More specifically, the 
present Invention relates to a fastener retainer assembly 
that can retain a fastener and optionally a spring to a 
base plate of a cooling device such as a heat sink. 
[0002] Current methods for retaining a fastener in a 
through hole Includes the use of a circllp. The circllp is 
a c-shape lastener that fits within a groove machined 
into a shank of the fastener, such as a screw for exam- 
ple. In PIGS- 1a through 1c, one example of a prior fas- 
tener 1 10 and a prior circlip 130 are illustrated. The fas- 
tener 110 Includes a head portion 111 for receiving a 
toot used to screw or unscrew the fastener 1 10, a shank 
113, a groove 115 formed In the shank 113, and a 
threaded portion 117 for Insertion Into a hole having 
screw threads therein. Typically, the groove 11S Is ma- 
chined with a high tolerance into the shank 113. Simi- 
larly the circlip 130 is also machined with a high toler- 
ance so that a thickness tc of the circlip 130 fits within 
a height h Q of the groove 115 80 that the circlip 130 can 
be inserted (dashed arrow 1) Into the groove 115. Addi- 
tionally, an inside diameter d k of the circlip 130 must be 
precision machined to fit over an outside diameter d 0 
(see FIG. ic) of the groove 115. When the fastener 110 
Is inserted through a hole (not shown) adapted to re- 
ceive the fastener 110, the circlip 130 Is inserted (see 
FIG. 1b) into the groove 115 so that the fastener 110 is 
retained in the hole because an outside diameter D 0 of 
the circlip 130 is wider than an inside diameter of the 
hole the fastener 110 was Inserted in; therefore, the fas- 
tener 110 cannot be pulled out of the hole unless the 
circllp 130 is removed. 

[0003] There are some disadvantages to using a cir- 
cllp such as the prior circlip 130 as a fastener retainer. 
First, because both the fastener 110 and the circlip 130 
are parts that are precision machined to high tolerances 
and specifications, those parts cost more than if they 
were not precision machined. Second, to insert or re- 
move the circlip 130 requires special tools. Therefore, 
manufacturing time and costs to assemble or disassem- 
ble the circllp 130 and fastener 110 are higher Third, 
the circllp130 is a specialized fastener component that 
is usually procured from an external supplier and ade- 
quate quantities must be held in inventory tc ensure a 
ready supply. Accordingly, there is an inventory cost as- 
sociated with maintaining that ready supply. Fourth, be- 
cause of the high manufacturing tolerances of the circllp 
130 and the fastener 110, a need to change the dimen- 
sions of the fastener 110 requires a change in the di- 
mensions of the eirelip 130. Therefore, those high toler- 
ances preclude fastener design changes that may be 
necessary. 

[0004] A prior use for a fastener and a circllp to retain 
the fastener is illustrated in FIG. 2 where a heat sink 1 00 
having a plurality of cooling fins 101 is connected with 


a base plate 103 having an upper surface 104a and a 
lower surface 104b. The base plate 103 includes 
through holes 105 extending between the upper and 
lower surfaces (104a. 104b). Fasteners 120 are insert- 
5 ed into the through holes 105. The fasteners 120 include 
the aforementioned head portion 111, the shank 113, 
the groove 115, and the threaded portion 117. Addition- 
ally, the fasteners 120 are retained in the through holes 
105 by cfrclips 130. The circlips 130 prevent removal of 
io the fasteners 120 from the through holes in a direction 
Indicated by arrow 102. Optionally, the fasteners 120 
can include springs lid that are fined over their respec- 
tive shanks 113 prior to insertion In the through holes 
10S. The dips 130 retain the fasteners 120 and the 
is springs 119 to the base plate 103. 

[0005] Typically, a component to be cooled (not 
shown), 3uch as a microprocessor, is in contact with the 
lower surface 1 04b and waste heat generated by oper- 
ation of the component Is thermally transferred into the 
20 heat sink 100 were the heat is dissipated by a fan (not 
shown) that forces an air flow through the fins 1 01 . The 
component Is usually mounted to a PC board (not 
shown) and the threaded portion 117 of the fasteners 
120 are screwed Into threaded holes provided on the 
23 PC board so that the base plate 103 is mounted to the 
PC board and in contact with the compon ent. As the fas- 
teners 120 are screwed Into the PC board, the springs 
11 fl compress and urge the lower surface into snug con- 
tact with the component thereby lowering thermal resiat- 
30 ance between the component and the base plate 103. 
[00061 As mentioned previously, one disadvantage to 
using circlips 1 30 to retain the fasteners 1 20 and springs 
lid is that specialized tools are required to insert or re- 
move the circlips 130. For Instance, specialized circlip 
as pliers are needed to Insert or remove the circlips 130 
and those pliers Increase assembly/disassembly time. 
[0007] Another disadvantage is that after the base 
plate 1 03 is mounted to the PC board, an electrical short 
can occur if the circlips 130 come in contact with elec- 
40 trlcal traces on the PC board because the circlips 130 
are typically made from an electrically conductive ma- 
terial, such as a metal, for example. In some applica- 
tions, Keep out zones are defined around an area to be 
occupied by the circlips 130 so that the electrical traces 
45 will be routed around the keep out zones to prevent the 
electrical traces from shorting with the circlips 130. In a 
densely routed PC board, those keep out zones can 
complicate routing of the electrical traces. 
[0008] Finally, in some applications, the fasteners 
so 120, the springs 119, and the circlips 130 used for con- 
necting the base plate 103, are shipped separately to 
an end user, suoh as a customer, for example. The cus- 
tomer must then assemble the fasteners 120. the 
springe 119, and the circlips 130 to the base plate 103. 
55 The disadvantages of having the customer perform 
those tasks include increased assembly time and cus- 
tomer frustration that can arise due to difficulty in align- 
ing the fasteners. 
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[00091 Co rtsequentry, there exists a need for a fasten- 
er retainer thai docs not require specialized tools to in- 
stall or remove and that does not require the fastener or 
the retainer to be manufactured to high tolerances and 
specifications. Add tfonally, there is a need for afastener 
retainer that will not cause an electrical short between 
electrical traces that come into contact with the fastener 
retainer. There also exists a need for a fastener retainer 
that reduces assembly time. There is a need for a fas- 
tener retainer ihat allows for flexibility In fastener selec- 
tion so that design changes can be accommodated with- 
out redesigning the fastener retainer. Finally, there is a 
need for a raetener retainer that can be manufactured 
at low cost and has a low inventory cost, 
[0010J The present invention addresses the afore- 
mentioned problems. The retainer 
assembly of the present Invention does not require spe- 
cial tools for Installation or removal thereby reducing as- 
sembly time. Moreover, the retainer assembly of the 
present Invention can be made from a non-conductive 
plastic material that will not cause an electrical short cir- 
cuit between electrical traces that come Into contact with 
the retainer assembly. The plastic materiel allows for a 
low manufacturing and inventory costs. Additionally, the 
need for fastener* manufactured to high tolerances and 
specifications are eliminated by the retainer assembly 
because slight variations in fastener tolerances will not 
prevent retention of the fastener in the retainer assem- 
bly. Consequently, the retainer assembly allows for flex- 
ibility In fastener selection and can accommodate de- 
sign changes. The retainer assembly allows for the fas- 
teners and springs used with the base plate of a heat 
, sink to be preassembled on the base plate prior to ship- 
ment to an end user. As a result, the end user Is not 
burdened with additional assembly time and the f rustra- 
tians that can result from trying to properly align all the 
fasteners. 

[0011] Broadly, the present invention is embodied in 
a retainer assembly for retaining a fastener having a re- 
cessed portion formed in a shank of the fastener. A re- 
tainer assembly according to the present invention in- 
cludes a retainer body having an outer wall with an out- 
side diameter and an inner wall Inset from the outer wall. 
The inner wall is symmetrically positioned about an axis 
and defines a chamber that extends through the retainer 
body. The chamber has opposed entrance and exit ap- 
ertures and the inner wail includes a first inside diameter 
that extends inward of the entrance aperture In a direc- 
tion along the axis. The first inside diameter then nar- 
rows to a second inside diameter at a slip-over profile. 
The second inside diameter then narrows to a third In- 
side diameter at an annular ring that extends to the exit 
aperture. The fastener is Inserted through the entrance 
aperture until the shank engages and then slips over the 
slip over profile and through the annular ring so that the 
recessed portion of the shank is captured within the an- 
nular ring and the fastener is retained in the chamber of 
the retainer assembly. 


2167A2 * 

[0012] Tha retainer body can be Inserted Into a hole 
formed in a surface and having an inside diameter that 
is greater than the outside diameter of the outer wall. 
After insertion, the fastener can be inserted into the re- 

5 tainer assembly as described above and is retained In 
the retainer assembly when the recessed portion is cap- 
tured within the annular ring. The portion of the shank 
that slipped over the slip-over profile will protrude from 
the exit aperture and If that portion Included threads, 

io then the fastener can be screwed into a threaded hole 
or the like. No special tools are required to Insert the 
fastener Into the retainer assembly. 
[0013] In one embodiment ofthe present invention the 
retainer assembly includes a flange that is connected 

is wltn the outer wall and extends outward of the outer wall. 
The flange prevents complete Insertion of the retainer 
body Into a bore (i.e. a hole). 
[0014] In another embodiment of the present Inven- 
tion, the outer wall includes two or more ribs that are 

20 connected with the outer wall and extend outward of the 
outer wall. The ribs deform (i.e. they crush or partially 
collapse) when the retainer body is inserted Into a bore. 
The ribs assist In centering the retainer body in the bore. 
[0015] In yet another embodiment of the present in- 

25 ventlon, the retainer assembly includes at least two re- 
tainer bodies and a spanner connects the bodies and 
spatially positions the retainer bodies relative to each 
other. 

[0016] In one embodiment of the present Invention, 
30 the retainer body is made from an electrically non-con- 
ductive material. 

[0017] Other aspects and advantages of the present 
invention will become apparent from the following de- 
tailed description, taken in conjunction with the accom- 

6 panying drawings, illustrating by way of example a 
number of preferred embodiments of the present inven- 
tion. 

[D0 18] FIGS. 1a through 1c depict a prior fastener and 
a cirdip for retaining the fastener. 
40 [0019] PIG. 2 is a cross-sectional view of a prior fas- 
tener and spring retained by a circlip in a base plate of 
a heat sink. 

[0020] FIQS. 3a through 3c are cross-sectional, top, 
and bottom views of a retainer assembly according to 

43 thB present invention. 

[0021] FIGS. 4a through 4c are cross-sectional, top, 
and bottom views of a retainer assembly including a 
flange and ribs according to the present invention. 
[0022] FIG. S is a cross-sectional view depicting in 

so greater detail of a portion of the retainer assembly of 
FIG. 4a below line A- A. 

[0023] FIG. 6 is a cross-sectional view of the retainer 
assembly of FIG. 4a inserted in a bore according to the 
present Invention. 
33 [0024] FIG. 7 Is a cress-sectional view of a plurality of 
a retainer assembly including a plurality of retainer bod- 
ies connected to each other by a spanner according to 
the present invention. 
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[0025] FJQS. Ba and Be are top, bottom, and profile 
views respectively of the retainer assembly of FIG- 7. 
[0026] FIGS. 9a and 9b are schematic views of an ex- 
ample of a fastener and a spring respectively that can 
be retained by a retainer assembly according to the 
present Invention, 

[0027] FIG. 1 0 is a cross -sectional view depicting in- 
sertion of a fastener into a retainer assembly according 
to the present invention. 

[00281 FIQ - 11 is a cross-seeOonal view depicting a 
fastener that has been fully Inserted and captured within 
a retainer assembly according to the present invention. 
[QQ29] FIG. 12 is a cross-sectional view depicting in- 
sertion of a plurality of fasteners Into retainer bodies 
connected with a spanner according to ttie present in- 
vention. 

[0O30] FIG. 1 3 is a top profile view illustrating a retain- 
er assembly and fasteners prior to Insertion into a base 
plate according to the present Invention. 
[0031] FIG. 14 Is a bottom profile view illustrating the 
base plate of FIG. 13 after insertion of the retainer as- 
sembly and fasteners according to the present inven- 
tion, 

[0032] FIG. 15 is an illustration of a heat sink and fan 
mounted to the base plate of FIG. 14. 
[0033] FIG. 16 is a schematic view of a base plate 
adapted to receive a retalnor assembly according to the 
present Invention. 

[0034] In the following detailed description and In the 
several figures of the drawings, like elements are loan* 
tilled with like reference numerals. 
[0035] As shown in the drawings for purpose of illus- 
tration, the present invention is embodied in a retainer 
assembly for retaining a fastener that includes a shank 
having a recessed portion therein. The retainer assem- 
bly includes at least one retainer body having an outer 
wail with an outerdiameter and an Inner wall that Is Inset 
from the outer wall and is symmetrically positioned 
about an axis thereby defining a chamber through the 
retainer body. The chamber Includes an entrance aper- 
ture that is positioned opposite an exit aperture. The in- 
side wall Includes a first inside diameter that extends 
Irom the entrance aperture in a direction along the axis 
and narrowing to a second inside diameter at a slip-over 
profile, and the Inner wall narrowing again to a third In- 
side diameter at an annular ring that extends to the exit 
aperture. Therefore, [he inner wall Includes in order of 
decreasing Inside diameter, the first, second, and third 
Inside diameters. The fastener Is Inserted through the 
entrance aperture until the shank engages and then 
slpe over the alip-over profile and through the annular 
ring so that the recessed portion of the shank is captured 
within the annular ring. 

[0036] The retainer body is made from a material that 
can deform slightly at the slip-over profile In response 
to the shank passing through the chamber. The shank 
has an outside diameter that is greater than the third 
inside diameter at the annular ring but is only slightly 


greater than the second Inside diameter at the slip over 
profile. As a result, the shank can slip past the slip-over 
profile and through the annular ring as the retainer body 
deforms, but after the shank has passed through the an- 

s nular ring and out of the exit aperture, the recessed por- 
tion is captured within the annular ring because the re- 
cessed portion has an outside diameter that Is less than 
the third inside diameter. Due to the larger outside di- 
ameter of the shank, the retainer body will not deform 

f0 to allow the shank to pulled back through the annular 
ring. 

[0037] The retainer assembly can be made from an 
electrically non-conductive material so that the retainer 
assembly will not cause a short circuit if it comes Into 
is contact witn electrically conductive traces. 

[0038] The use of plastic for the retainer assembly al- 
so allows for low manufacturing and inventory costs and 
allows for variations In fastener dimensions without hav- 
ing to resort to the use of a different retainer assembly 
& for minor variations In fastener dimensions. 

(0039] A fastener can be inserted and removed from 
the retainer assembly without the need for special tools 
and insertion and removal can be done quickly thereby 
reducing assembly and disassembly time. 
2B [0040] The retainer assembly positions an Inserted 
fastener on axis so that the fastener is substantially in 
alignment with a threaded hole or the like for receiving 
a threaded portion of the fastener 
[0041] In FIG. 3&. a retainer assembly 10 includes a 
30 retainer body 12 that Includes an outer wall 13 having 
an outside diameter D and an inner wall 1 5 that is Inset 
fromthe outerwall 13. The inner wall 1 5 is symmetrically 
positioned about an axis Y-Y and defines a chamber 20 
having an entrance aperture 17 and an exit aperture 19. 
35 Along the axis Y-Y in a direction from the entrance 
aperture17 to the exit aperture 19, the inner wall 15 nar- 
rows in inside diameter as follows. The inner wall 1 5 in- 
cludes a first inside diameter D 1 that extends from the 
entrance aperture 17 and then narrows to a second in- 
40 side diameter 02 at a slip-over profile 21 and then nar- 
rows again to a third inside diameter D a at an annular 
ring 23 (D^ < D 2 < Dj). The annular ring 23 extends to 
the exit aperture 19. The slip-over profile 21 can have 
an sloped profile (see FIG. S) or a concave arcuate pro- 
's me. The sloped or arcuate profile allows for a gradual 
transition over a short distance d, from the first Inside 
diameter D 1 to the third Inside diameter D 3 . Essentially, 
the second inside diameter 02 at the slip-over profile 21 
is not a substantially constant inside diameter due to the 
so profile of the slip-over profile 21 so that the second ln- 
elde diameter D 2 decreases slightly in inside diameter 
along a surface of the profile until It blends with the third 
inside diameter D 3 at the annular ring 23. Preferably, the 
slip-over profile 21 has a sloped profile. 
55 [0042] RGS. 3b and 3o are top and bottom views re- 
spectively of the retainer assembly 10. FIG. 3b. Illus- 
trates a view that is into the chamber 20 from the en- 
trance aperture 17 and FIG. 9e illustrates a view that Is 
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Into the chamber 20 fr^m the exit aperture 19. it should 
be noted that in FIGS. 3b and 3c. the inside diameter of 
the entrance aperture 17 te greater than the Inside di- 
ameter of the exit aperture 1S. 
[0043] The retainer assembly 1 0 can be made from a 
variety of materials including metats, elastomers, rub- 
ber, and plastics. The choice of material will be applica- 
tion dependent. For Instance, for electrical applications 
It may be desirable to use plastic or rubber because 
plastic and rubber are generally electrically non-conduc- 
ttve materials. In one embodiment of the present inven- 
tion, the retainer body 12 is made from an electrically 
non-conductive material. The electrically non-conduc- 
tive material can include but is not limited to a glass filled 
polycarbonate. An exemplary electrically non-conduc- 
tive material is 30% glass filled polycarbonate. 
[0044] In PIG. da, a fastener 60 Includes a head 61 
having a slot 62 adapted to be driven by a tool such as 
a screw driver, a hex driver, or the like. The fastener 60 
further includes a shank 63 having an outside diameter 
D s . a recessed portion 65 having an outside diameter 
Dp a shank $7 having an outside diameter D^. and a 
threaded portion 69 having an outside diameter D T . The 
outside diameters (D s . D ao ) of the ehanke (63, 67) can 
be identical (D 3 = D^) or the outside diameter D so of 
shank 67 can be less than the outside diameter D 3 of 
the shank 63 (D^ < Da). The outside diameter D T of 
the threaded portion 69 is less than the outside diameter 
D 30 of shank 67 (D T < D w }. 

[0045) In FIG. 9b, a spring 70 that can optionally be 
used in conjunction with the fastener60 and the retainer 
assembly 10 can have an Inside diameter that is larg- 
. erthan the outside diameters of either one of the shanks 
(63, 67). That is, the inside diameter > D 3 and dg > 
Dgo so that the fastener 60 can be inserted Into the 
spring 70. 

[0046] When the fastener 60 is Inserted through the 
entrance aperture 17 and into the chamber 20, the 
shank 67 engages the slip-over profile 21 and slips over 
the slip-over profile and through the annular ring 23 and 
out the exit aperture 19. The threaded portion 69 easily 
passes through the entirety of the chamber 20 and out 
the exit aperture 19 because its outside diameter Dj is 
less than the third inside diameter D 3 . However, the re- 
cessed portion 65 Is captured within the annular ring 23 
because the outside diameter D s of the shank 63 cannot 
pass through the slip-over profile 21 and the outside di- 
ameter D&0 of shank 67 is greater than the third inside 
diameter D 3 of the annular ring 23 so the shank 67 can- 
not reenter the annular ring 23 through the exit aperture 
19. 

[0047] In one embodiment of the present invention as 
illustrated in FIGS. 4a through 4c and FIG. 5, the retain- 
er assembly 1 0 includes a flange 25 connected with the 
outer wall 13 and extending outward of the outer wall 
13. The flange 25 prevents complete Insertion of the re- 
tainer body 12 Into a bore (i.e. a hole) having a sufficient 
inside diameter to receive the retainer body 12. The 


flange 25 includes an upper surface 25a and a lower 
surface 25b. 

[0048] In another embodiment of the present Inven- 
tion, also illustrated in FIGS- 4a through 4o and FIG. 6, 
s the retainer assembly 10 includes a plurality of ribs 27 
(four are shown) that are connected with the outer wall 
1 3 and extend outward of the outer wall 13. The ribs 27 
are designed to deform (i.e. they collapse/crush) upon 
Insertion of the retainer body 12 into a bore a sufficient 
10 inside diameter to receive the retainer body 12. The ribs 
27 also provide a tight fit between the bore and the re- 
tainer body 12 so that the retainer body 12 is retained 
(i.e is held) in the bore. Additionally, the ribs 27 operate 
to center the retainer body 12 within the bore. Pref era- 
's c-ly, the ribs 27 are equidistantly spaced apart from one 
another as illustrated in FIG. 4b. The ribs 27 can also 
have an orientation that is collnear (see FIGS. 4a and 
4b) with the exlsY-Y. 

[0049] FIG- 5 Is an enlarged view or a section of the 

20 retainer assembly 10 of FIG. 4a taken along line A -A. 
In FIG. 5. the gradually decreasing inside diameter (D 3 
< D a < 0^) of the chamber 20 is shown in greater detail 
and the sloped profile of the slip-over profile 21 illus- 
trates that the second inside D 2 varies in inside diameter 

25 along a surface of that profile as D 2 narrows to a point 
where it blends with the third inside D 3 . 
[0050] TumingnowtoFIG.$,wherein P eobJeetai hes 
a through bore 33 (i.e. a through hole) formed therein 
and the retainer body 1 2 is inserted into the bore 33 with 

30 the upper surface 26a of the flange 26 preventing com- 
plete Insertion of the retainer body 12 Into the bore 33- 
The bore 33 has an inside diameter D, sufficient to allow 
insertion of the retainer body 12. A sufficient diameter 
includes one In which the total diameter of the retainer 

35 body 12 including the ribs 27 is greater than the inside 
diameter Dj because the ribs 27 can collapse upon in- 
sertion into the bore 33. As was mentioned above, the 
ribs 27 aid in centering the retainer body 12 in the bore 
33 so that the axis Y-Y Is aligned with a bore central axis 

40 b-B. Another advantage to using the ribs 27 is that upon 
insertion into the bore 33, the ribs crush and retain the 
retainer body 12 in the bore 33. 
[0051] The object 31 can be a surface or it can be a 
base plate for a heat sink. The retainer assembly 10 of 

4j the present invention can be used In a wide variety of 
applications in which tt is necessary to retain a fastener. 
Accordingly, the retainer assembly 10 of the present in- 
vention i$ not to be construed as being limited to use 
with heat sinks. 

60 [00S2J In one embodiment of the present invention as 
illustrated in FIGS. 7, and 8a through Be, the retainer 
assembly 10 includes a spanner 50 that is connected 
with at least two retainer bodies 1 2, The spanner SO in- 
cludes an upper surface 51a and a lower surface 51 b. 

55 The upper surface 51a oan serve a purpose similar to 
that of the aforementioned flange 25 and its upper sur- 
face 25a by preventing Complete insertion of the retainer 
bodies 12 Into a bora (see FIG. 12). The spanner 50 
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spatially positions tho retainer bodies 12 relative to each 
other. For instance, the spanner $0 can establish a pre- 
determined distance S R between the axes Y-Y of the 
retainer bodies 12 as illustrated in FIGS. 7, 8a, and 8b. 
The predetermined distance S H can be selected to sub- 
stantially maten hole centers In bores the retainerbodies 
12 will be inserted In. 

[0053] Although FIGS. 7. and 8a through 8c illustrate 
only two retainer bodies 1 2, the spanner 50 can connect 
a plurality of the retainer bodies 12. The retainerbodies 
12 need not be positioned In a substantially linear ar- 
rangement with each other on the spanner 50 and the 
retainerbodies 12 need not be positioned in a substan- 
tially planar relationship with each other on the spanner 
50 as illustrated in RGS, 7, and Ba through Be. For in- 
stance, the spanner 50 can spatially position one ot the 
retainer bodies 12 on plane that Is higher or lower than 
that of other retainer bodies 1 2 that are also connected 
with the spanner 50. That arrangement can be useful 
for insertion of the retainer bodies 12 Into bores that lie 
different planes. Preferably, spanner50 positions the re- 
tainerbodies 12 so that they are In a substantially planar 
orientation with each other. The retainer bodies 12 can 
include the ribs 27 as described above. 
[0054] Preferably, tho spanner 50 and the retainer 
bodies 12 are made fmm the same materiel and that 
material can be the same as the material as set forth 
above. For electrical applications, the preferred material 
Is a plastic such as the aforementioned electrically non- 
conductive materials such as glass filled polycarbonate 
and 30% glass filled polycarbonate. 
[0055] Now, for all the embodiments described here- 
in, RGS. 10, 11, and 12 illustrate the insertion and re- 
tention of the fastener 60 in the retainer assembly 10. 
In FIG. 10, thefastenerSO is depicted with the shank 67 
already inserted in the chamber 20 and positioned prox- 
imate the slip-over profile 21 . The threaded portion 69 
is substantially outside the annular ling 23 due to the 
small outside diameter of the threaded portion 69 rela- 
tive to the inside diameter D 3 of the annular ring 23. Prior 
to insertion of the fastener 60 into the chamber 20, a 
spring 70 may be fitted over the shank 63. The shank 
67 is now urged into contact with the slip-over profile 21 
so that the shank 67 slips past the slip-over profile 21 
and Into and through the annular ring 23 and out of the 
exit aperture 19 as depicted In FIG. 11. In FIG. 11 , the 
outside diameter D s of the shank 63 cannot slip past the 
slip-over profile 21 . Similarly, the outside diameter D so 
of shank 67 will not allow the shank 67 to slip past the 
annular ring 23. As a result, the recessed portion Is cap- 
tured In the annular ring 23 and the fastener 60 is re- 
tained by the retainer assembly 10. 
[0056] Depending on the dimensions of the fastener 
60 and the retainer assembly 10. the spring 70 may be 
in a compressed state after insertion and retention of 
the fastener 60 in the retainer assembly 10. On the other 
hand, the spring 70 may not be in a compressed state 
after insertion and retention. 
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[0057] In FIG. 12, the spanner 50 Is used to position 
the retainer bodies 1 2 so that their respective axes Y-Y 
substantially align with bore hole centers C-C of bores 
33 that are formed in the object 31- For purposes o1 il- 

5 lustration o nly, the head portions 61 of the fasteners 60 
have been omitted. The fasteners are depicted with their 
respective shanks 67 positioned proximate tha slip-over 
profiles 21 of the retainerbodies 12. After complete in- 
sertion and retention, the configuration of RG. 12 has 

10 the added benefit of maintaining the fasteners in align- 
ment With the axis Y-Y so that the threaded portions 69 
can be mora easily aligned with threaded holes they are 
to be inserted in, 

[0058] Therefore, the configuration illustrated in FIG. 

75 12 is Ideal for retaining fastener in a base plate of a heat 
sink because there are usually four fasteners used for 
mounting the base plate to a mother board. If tha fas- 
teners are allowed to move freely as in the case when 
the prior clrcllps are used to retain the fasteners, then it 

so will be difficult to simultaneously align all four fasteners 
with their respective threaded holes. In contrast, the re- 
tainer assembly 10 of the present invention sufficiently 
restricts movement of the fasteners 60 (i.e. they don't 
wobble) so that the threaded portions 69 can be aligned 

2* with their respective threaded holes on the mother 
board. 

[0059] In FIG - 1 3, a base plate 80 having an aperture 
Si therein for receiving a base portion of a heat sink (see 
reference numeral 91 In FIG. 15) includes several bores 

30 33 through which the retainer assembly 10 with retainer 
bodies 12 connected with the spanner 50 prior to inser- 
tion into the bores 33. As was mentioned above, the 
spanner 50 can position the retainer bodies 12 so that 
their respective axes Y-Y (not shown) are substantially 

S3 aligned with a central axis C-C (see FIG. 1 2) of the bores 
33. The fasteners 60 and the springs 70 are positioned 
to be Inserted through the bores 33 and into the cham- 
bers 20 of the retainer bodies 12. 
[0060] In FIG. 14, the retainer assemblies 10 have 

40 been Inserted into the bores 33 by pressing them into 
contact with the bores 33 until the ribs 27 deform and 
the retainer bodies 12 slide into their respective bores 
33. The springs 70 are the fitted over their respective 
shanks 63 and the fasteners 60 are then inserted and 

45 retained in the retainer bodies 12 as was described 
above. After insertion, the fasteners are held snugly in 
their retainer bodies 12 so that they don't wobble as il- 
lustrated by arrow W. If the screw holes (not shown) that 
are to receive the threaded portions 69 have substan- 

so tially the same spacing as S c of FIG. 12, then the fas- 
tener* 60 will be substantially aligned with ttieir respec- 
tive screw holes because the fastener 60 don't wobble 
W after retention In the retainerbodies 12. 
[0061] In FIG,is, a heat sink 90 having a fan 99 

55 mounted thereon is connected with the base plate 60 
and a base portion 91 of the heat sink 90 is positioned 
in the aperture 61 . The threaded portions 69 can be eas- 
ily aligned with their respective screw holes and the 
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base plate 80 can be mounted to the mother board such 
that the base portion 91 is in contact with a surface of a 
component to be cooled by the heat sink 90. 
[0062] The retainer assembly 10 as described herein 
can be manufactured using a variety of methods. For 
Instance , the retainer assembly 1 0 can be manufactured 
out of metal, an elastomer, rubber, or plastics using a 
process such as machining, casting, molding, and injec- 
tion molding. An exemplary retainer assembly 10 was 
manufactured out of plastic using polycarbonate 30% 
glass filled material through an Injection molding proc- 
ess. 

[0063] Turning now to FIGS. 9o and 9b, exemplary 
dimensions in millimeters (mm) tor the fastener 60 and 
the spring 70 include but ara not limited to those set forth 
below. 

[0064] For the fastener 60: L= 35.4 mm; L, =28. 9mm 
+0.1/-0.15 mm; 1^ = 21,9 mm; = 5.5 mm; 1-4=1-0 
mm; Lg ~ 3.0 mm; M n = 6,0 mm and D R = 3.50 mm; D s 
= 5.0 mm +0.1/-0.0 mm; D s0 - 4.95 mm +0.1 /-0.0S mm; 
and Or is application specific; however, a 6-32 UNC 
threading was used for the threaded portion 69; and a 
radiused portion 64 of the threaded portion 69 had a ra- 
dius Rt - 0.20 mm. 

[0065] For the spring 70: a length L$ = 16.75 mm ± 
0. 1 mm; and an inside diameter d$ = B.7 mm ±0.15 mm. 
[0066] One example of an useful application of the re- 
tainer assembly 10 of the present invention is to retain 
a fastener or a fastener and a spring to a base plate ihat 
is connected with a cooling device such as a heat sink. 
In FIG. 16, an exemplary dimensions for the base plate 

80 (in millimeters) include but are not limited to a length 
L B = 89 mm ± 0.2 mm and a width W B = 68.5 mm ± 0.2 
mm. A center-to-center spacing between the bore holes 
33 on the width dimension of the base plate 60 Is W H = 
38 mm ± 0.15 mm and on the length dimension is L„ = 

81 mm * 0. 15 mm. The bore holes 33 can have an inside 
diameter = 6.6 mm to 7.0 mm. 

[0067] An exemplary retainer assembly 1 0 (sea HQS. 
7, 8a, and 8b) can have dimensions (in milt tmeters> that 
Include but are not limited to: the first inside diameter D 1 
= 5.1 mm; the third inside diameter D 9 ■ 4.85 mm; the 
second inside diameter D 2 varies from 5.1 mm to 4.85 
mm at the slip-over profile 21 such that at the beginning 
of me slip-over profile, D 2 = 5.1 mm and at the annular 
ring 23, D 2 = 4.85 mm; a distance between axes Y-Y of 
the retainer bodies 12 of S ft - 38 mm ±0.05 mm; an 
overall height H R = 8.05 mm; an overall length L R = 45.5 
mm; a thickness T R = 1 .8 mm; a width of the spanner 
50 of W ft = 3 mm; a diameter of the retainer bodies 12 
across the ribs 27 of DR = 7.43 ± 0.1 mm; an outside 
diameter D = 5.23 mm; and a thickness (i.e. the distance 
tha ribs 27 extend outward of the outer wall 13) of the 
ribs 27 «r 1 2 mm. 

[0068] The above listed dimensions for the fastener 
60, the spring 70, the base plate 80, and the retainer 
assembly 10 are example dimensions only and the 
present invention is not to be construed as being limited 
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23 


to those dimensions. Actual dimensions for the fastener 
60, the spring 70. the base plate 60. and the retainer 
assembly 10 will be application dependent Moreover, 
although the retainer assembly 10 has been described 
as being useful as a fastener retainer for a base plate, 
the ratainer assembly 10 is not to be construed as being 
limited to that use only. The retainer assembly 10 can 
be used in any application in which retention of a fas- 
tener or a fastener in addition to other elements Includ- 
ing a spring is desirable. 

[0069] Although several embodiments of the present 
invention have been disclosed and illustrated, the inven- 
tion is not limited to the specific forms or arrangements 
of parts so described and illustrated. The Invention is 
only limited by the claims. 


Claims 

20 1. a retainer assembly 10 for retaining a fastener 60 
including a shank 63 with a recessed portion 65 r 
comprising: 

at least one retainer body 12 including: 

an outer wall 13 having an outside diame- 
ter D; and 

an inner wall 15 inset from the outer wall 
13 and symmetrically positioned about an 
axle Y-Y and defining a chamber 20 
through the retainer body 12 having an en- 
trance aperture 17 positioned opposite an 
exit aperture 19, 

the Inside wall 13 including a first inside di- 
ameter extending Inward of the en- 
trance aperture 17 along the axis Y-Y and 
narrowing to a second inside diameter D 2 
at a slip-over profile 21 and narrowing 
again to a third inside diameter D 3 at an an- 
nular ring 23 extending to the exit aperture 
19, 

wherein in use the shank 63 is inserted 
through the entrance aperture 17 until the 
shank 63 engages and slips over the slip-over 
profile 21 and through the annular ring 23 so 
that the recessed portion 65 Is captured within 
the annular ring 23 thereby retaining the fasten- 
er 60 in the chamber 20. 

2* A retainer assembly 1 0 as claimed i n Claim 1 where 
In the retainer body 12 is made from an electrically 
non-conductive material, a metal, an elastomer, 
rubber, or plastic. 

3. A retainer assembly 10 as claimed In Claim 2 where 
In the electrically non-conductive material is a glass 
filled polycarbonate. 
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A retainer assembly 10 as claimed in any preceding 
Claim further comprising a flange 25 connected with 
and extending outward of the outer wall 13 and op- 
erative to prevent complete insertion of the retainer 
body 12 Into a bore 33 adapted to receive the re- 
tainer body 12. 

A retainer assembly 1 0 as claimed in any preceding 
claim, further comprising: 


10 


a plurality of ribs 27 connected with the outer 
wall 13 and extending outward therefrom, 
wherein the ribs 27 are adapted to deform when 
the retainer body 12 is Inserted Into a bore 33 
adapted to receive the retainer body 12 so that is 
the retainer body 12 is substantially centered In 
the bore 33 and is retained therein. 

6, A retainer assembly 10 as claimed in Claim 6 
wherein the ribs 27 are equidistantly spaced apart. 20 

7. A retainer assembly 10 as claimed in Claim S 
wherein the ribs 27 have an orientation that is co- 
linear with the axis Y-Y. 

28 

$, A retainer assembly 10 as claimed in any preceding 
claim further comprising: 

at least two retainer bodies 12, 
a spanner 50 connected with said at least two 30 
retainer bodies 12 and operative to spatially po- 
sition the retainer bodies 12 relative to each 
other. 

9. A retainer assembly 10 as claimed in Claim 8 as 
wherein the spanner 50 positions the retainer bod- 
ies 1 2 in a substantially planar orientation with each 
other. 

10. A retainer assembly 10 as claimed in Claim B *o 
wherein the spanner 50 positions the retainer bod- 
ies 12 so that their respective axes Y-Y are substan- 
tially aligned with a central axis C-C of a bore 33 the 
retainer bodies 12 are to be Inserted in, 

45 

1 1 . A fastener 60 for being retained In a retai nef assem- 
bly 10 as claimed any preceding claim. 
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(54) Fastener retainer assembly 

(57) A retainer assembly 10 for retaining a fastener 
60 that Includes a shank 63 having a recessed portion 
65 therein is disclosed. The retainer assembly 10 in- 
cludes an inner wall 15 that is inset from and outer wall 
13 and is symmetrically positioned about an axis Y-Y 
defining a chamber 20 through the retainer body 12. The 
chamber 20 includes opposed entrance 17 and exit 19 
apertures. The Inside wall 15 includes a first inside di- 
ameter D 1 that extends from the entrance aperture 17 
in a direction aiong the axis Y-Y and narrowing to a sec- 
ond inside diameter D 2 at a slip-over profile 21 , and the 
inner wall 15 narrowing again to a third inside diameter 
D 3 at an annular ring 23 that extends to the exit aperture 
19. The fastener 60 is inserted through me entrance ap- 
erture 1 7 until the shank 63 engages and then slips over 
the slip-over profile 21 and through the annular ring 23 . 
so that the recessed portion 65 Of the shank 63 is cap- 
tured within the annular ring 23. 
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